Stabilised earth is an alternative building material which is comparatively cheaper than conventional building material in Zimbabwe. However, there are inhibitors which make it unpopular amongst the Zimbabwean construction professionals and general population, though it has a high potential to alleviate the urban housing crisis. This paper aims to identify and highlight these inhibitors and refines them through a series of in-depth interviews. First, a critical literature review method is adopted in this paper to identify the inhibitors influencing the adoption of this building material to address the urban housing crisis and second, the identified inhibitors are refined through the in-depth interview method to determine those influencing the widespread adoption of stabilised earth as a construction material to address urban housing crisis in Zimbabwe.
Introduction
Over the 2000-2010 decade, the Southern Africa sub-region retained its position as the most urbanized one on the continent, with the rate increasing from 53.8 to 58.7 percents [1] . Unfortunately, the cities of developing countries are not planned for these magnitudes of growth in population influx, nor do they in reality have the required jobs and facilities to support such expansion [2] . Urban facilities, especially housing, have failed to OALibJ | DOI:10.4236/oalib. 1100899 2 August 2014 | Volume 1 | e899 meet the growing demand of the rural poor [3] . The housing shortage alone in African cities ranges from 33% to 90% [4] . This has led to many people resorting to renting backyard shacks and squatting on illegal land. There are no provisions for social services and utilities in squatter settlements. However, it is evident from the literature review that experimental stabilised earth construction projects are a success in many developing countries, such as India, Sudan, Zimbabwe, and South Africa and in developed countries, such as Australia, Germany, and France in addressing the urban housing crisis [5] - [7] . Thus the question arises, why is stabilised earth construction not yet widely adopted to address the urban housing crisis? To investigate the reason, it is logical to review the literature and find out whether there has been any structured research carried out to identify the inhibitors influencing the widespread adoption of contemporary earth construction. Therefore, it is pertinent to analyse the inhibitors influencing the adoption of this technology. A critical literature review method is adopted in this paper to investigate and identify the inhibitors which are then validated with the help of a series of in-depth interviews.
The following section reviews the literature on inhibitors influencing the adoption of stabilised earth construction to address the urban low cost housing crisis.
State of the Art Review on Inhibitors Influencing the Adoption of Earth Construction
It is evident that experimental stabilised earth construction projects in low cost urban housing are a success in many developing countries in Africa [6] [7] . Lack of standardised earth-based materials, rapid urbanisation, changing lifestyles and increased adoption of energy-intensive modern construction materials have led to a steep decline in the adoption of traditional/vernacular earthen structures [8] .
Various earth-building awareness initiatives and performance-enhancement studies were undertaken in a number of African countries [9] . In Nigeria, tests to improve the durability and affordability of earth building, which has been promoted as an alternative for low-cost housing for the poor, were carried out [10] . It has also been reported that compressed stabilised earth blocks were 'successfully' used in low income housing in Sudan [5] ; users' perceptions were however not recorded. Similarly, the potential of earth building in Botswana has also been studied, with the aim of developing a suitable material mix for a compressed earth block technique and recommendations were put forward on the proportions of the block mix, mixing methods, stabilisation, strengthening and transport. The study concluded that further work was required to establish the wider use of earth blocks and it encouraged earth block use for housing in Botswana, Namibia, and Zimbabwe, given the similarity in their soils [11] . Under pressure for modernisation, the Zambian government has so far neglected the promotion of vernacular construction methods and materials [12] . Furthermore, the Zambian Institute of Scientific Research and the Copperbelt University carried out research on traditional construction technologies, but the dissemination of their findings has not been implemented effectively [13] . A study identified several barriers to earth building in Uganda, including the need for new legislation, technical training programmes, public awareness of sustainability, and knowledge-sharing [14] . Table 1 lists the inhibitors from the intensive literature review.
All the inhibitors of contemporary earth construction identified in Table 1 lack empirical evidence and it would seem from a thorough review of the literature that sparse research to date has been undertaken to substantiate whether the inhibitors in Table 1 are real or mere speculation. It is questionable whether they are the author's perception, and thus lack empirical data to substantiate the findings. Therefore, this paper aims to refine the inhibitors influencing the adoption of stabilised earth construction by professionals to address the urban low cost housing crisis in Zimbabwe. It is essential to note that inhibitors identified in Table 1 and drawbacks of earth construction are the same. According to the literature review drawbacks are considered as inhibitors, too.
Research Methodology
After a critical review of the existing literature, it appears that there is a lack of structured research carried out to date to identify and understand the inhibitors influencing the adoption of stabilised earth construction in urban low cost housing. In addition, the inhibitors identified by different practitioners and researchers mentioned in the literature lack empirical data and validation through the execution of a methodological research process. The inhibitors found in the literature are written in the light of the researcher's experience and perceptions working with this building material. Therefore, the research technique adopted in this paper is in-depth interviews which effectively collects data from construction professionals and compares the list of inhibitors found in the existing [40] . Interviews, in Loosemore's [40] opinion, are able to "facilitate feedback through two-way communication". Interviews represent a powerful tool in the building of a theory, not only by eliciting perceptions of the concept from the experts, that is the industrial practitioners, but also, the theory-building process is supplemented by the contextualised data gathered from the reports of the practitioners' experiences [41] .
The research of this paper executed in-depth interviews with experts who are experienced in the Zimbabwean construction industry. The refinement process of the inhibitors through a series of in-depth interviews played an appropriate and effective role to highlight any sensitive factors and hidden agendas in the Zimbabwean context. The acquisition of this set of data enabled the researcher to construct a more effective base of knowledge and to refine the generic set of inhibitors.
Data Collection, Analysis and Presentation Technique of In-Depth Interview
Analysing in-depth interviews involves reviewing the records of the interviews and taking notes to keep track of the findings that are emerging and the two most common strategies for organising notes are [42] .
• Organising by question: In this strategy, notes are recorded as "answers to questions", that is the respondent's remarks related to the questions are recorded under each question. It is important to note that interviews follow the flow of a conversation more than they follow a script, and so questions may be answered or returned to at different points in the interview. With this strategy, any additional remarks relating to this question would be recorded in the same place, even if the question is brought up later on in the interview.
• Organising by theme: In this strategy, comments that relate to specific themes (pre-determined and those that emerge in the course of an interview) are grouped together, regardless of the question they relate to. For example, under the theme "disadvantages", comments might be included about inhibitors in response to questions about the barriers that prevent the adoption of stabilised earth construction technology. Both strategies may be used concurrently. For example, content analysis can be begun by organising by question, but switch to a thematic strategy as themes emerge over the course of the interviews [42] . The researcher of this study used both strategies concurrently to analyse the data.
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In-depth interviews are flexible in that they can be presented in many ways; there is no specific format to follow [43] . However, like all evaluation results, justification and methodology of the study should be provided, as well as any supporting information (that is copies of instruments and guides used in the study). In-depth interview data may stand alone or be included in a larger evaluation report. Care should be taken in presenting the in-depth interview data, such as, using qualitative descriptors rather than trying to "quantify" the information [43] . One might consider using qualifiers such as "the prevalent feeling was that ..." or "several participants strongly felt that ..." or even "most participants agreed that ..." Numbers and percentages sometimes convey the impression that results can be projected on to a population and this is not within the capabilities of this qualitative research procedure [43] . Providing quotes from respondents throughout the report adds credibility to the information. The researcher should be careful that the respondent is not identified and not to provide quotes that are easily traced back to an individual, especially if confidentiality is promised [43] . In-depth interview data can be displayed in tables, boxes and figures to make it easier to read.
The aim of the in-depth interview is to refine and validate the generic inhibitors derived from the literature review considering a Zimbabwean context. The inhibitors refined by conducting the in-depth interviews are based on the opinions of the Zimbabwean experts and lead to an understanding of the inhibitors influencing the widespread adoption of stabilised earth construction in Zimbabwe. The following section discusses the selection process and profiles of the Zimbabwean experts that participated in the in-depth interviews.
Selection of the Interviewees
This section explains the selection process of the interviewees and the process of the interview. It is worth mentioning here that there are very few Zimbabwean earth construction experts who have worked or are at present working in Zimbabwe. Therefore, in essence, data was collected through face to face interviews with four experts and telephone conversations with four more experts. The political and economic problems of Zimbabwe drove away most of the experienced and qualified Zimbabwean construction professionals to the neighbouring countries like South Africa and Botswana and other developed countries like the United Kingdom and America. Therefore, conducting the interviews in Zimbabwe was not possible as the majority of experienced construction professionals had migrated. It is notable that the major challenges faced in the identification of Zimbabwean construction professionals appropriate for these in-depth interviews were as follows:
• Very few Zimbabwean construction professionals are aware of and skilled in contemporary earth construction. The few Zimbabwean professionals skilled in this technology are expatriate Zimbabweans.
• The few young practising professionals who are aware of this technology are at present out of their country due to the political and economical problems the country has been facing.
• The few NGOs involved in promoting earth construction in Zimbabwe have either closed down or are not promoting this technology due to shortage of manpower and resources. A total of fourteen (14) experts were contacted through email. Telephone calls were made to follow up the invitation of the experts to take part in the interview. Eight (08) experts agreed to take part in the interview pertaining to this study. Three (03) of the experts were academician researchers with an average of over thirty years work experience. The remaining five (05) experts were practitioners with an average of eight years practical experience (see Table 2 ).
In choosing experts for this in-depth interview, a set of criteria was considered, and accordingly a list of eight (08) experts were identified from the private and public sector deemed to have the required knowledge and experience of the subject. The set of criteria was as follows:
• Zimbabwe born and locally trained construction professionals who are knowledgeable in contemporary earth construction as they would be suitable to explain the local factors influencing the adoption of stabilised earth construction in Zimbabwe. are knowledgeable in contemporary earth construction as they were competent in explaining local factors in the light of their international experience. Brief profiles of the eight (08) experts who participated in in-depth interviews are shown in Table 3 .
Analysis and Discussion of Findings from the In-Depth Interviews
All the interviewees were asked 10 open ended questions about the 10 inhibitors identified from the literature review ( Table 1) . At the end of each interview, all interviewees were also asked an additional question as to whether there is any other inhibitor that was not mentioned during the interview. All eight (08) interviewees recognised that stabilised earth construction is associated with poverty and agreed that the social stigma surrounding earth construction is an inhibitor to adopting this technology in Zimbabwe. Similarly, all interviewees agreed that Zimbabweans are reticent to change and prefer to build in a way that they are familiar with. Interviewee "Q" stated, "Construction globally is a very conservative pursuit, and it is conservative for a number of reasons. Think about the architecture profession for instance.
You train for five or six years and your entire training is carried out on the basis of the European and American modern movement, that is to say using concrete and steel. When you go into practice, you put your training into practice following the building regulations. Somebody comes along and says, "Hey let's do something completely different." You don't know what it is, so you reject it and you fight against it because it doesn't fit in with your work skill set. That same conversation is true for civil engineers, planners, surveyors and funders."
The statement expressed concern that not only are Zimbabweans reticent but professionals also are universally reticent and they prefer to practice according to their training from the university.
A mixed response was recorded from the interviewees when they were asked if stabilised earth construction required extra labour and cost in Zimbabwe. Seven of the interviewees agreed that it did not because they argued that although the method of this construction in Zimbabwe, as in many other developing countries, can be highly labour intensive, the unemployment rate is very high and therefore the country has an immediately accessible large pool of cheap labour, whereas in the UK the labour cost is very expensive. Cost in the UK is governed by the cost of labour; in Zimbabwe it is governed by the cost of materials, particularly the cost of cement in relation to stabilised earth. The economic benefits will depend on how much cement is used and the technology used in construction. For Compressed Stabilised Earth Block (CSEB), presses are required; rammed earth requires formwork. In summary, these technologies can be cheaper in Zimbabwe, given the cheap labour cost. In addition, interviewee "Q" commented that un-stabilised earth construction does not require additional labour and cost.
According to six interviewees, information on stabilised earth construction products and techniques is inadequate for both professionals and users compared to conventional brick and block construction in Zimbabwe. Similarly seven interviewees agreed that stabilised earth construction is less accepted by the majority of Zimbabwean professionals, and that there is less profit to be made by working on earth construction projects. In regards to professional fees, interviewee "V" stated that, "Architect's fees are charged on the total cost of the building.
Therefore, if the cost of the earth building is lower than the cost of the conventional brick and block building, architects will get less money. That's why professionals tend to increase the cost of the building by suggesting costly materials to the clients."
Zimbabwe city council authorities included stabilised rammed earth, soil blocks and brick construction standards in their Model Building By-Laws [44] in 2004. Zimbabwe was the only country in Southern Africa which adopted such stabilised earth construction standards in their building by-laws. However, Zimbabwe does not have a policy to minimise the use of energy intensive materials like burnt clay bricks, concrete, and steel for housing projects and there is no legislation to protect earthen buildings. In addition, all the experts agreed that there was no substandard earth structure in urban Zimbabwe that they were aware of and therefore, this is not an inhibitor influencing the adoption of stabilised earth construction in Zimbabwe. According to experts, the only substandard earth structure can be found in the rural areas.
All interviewees agreed that the promotion of stabilised earth construction by foreign agencies in Zimbabwe is not an inhibitor, as expert "P" stated, "Well, in some countries, especially in developing countries, people might react and express reluctance to accept anything promoted by the NGO's or foreign agencies. But I do not know anything like this in Zimbabwe." Moreover experts also stated that Zimbabweans appreciate any developed technologies, no matter whether it is by their government or foreign agencies, as expert "U" stated, "Zimbabweans appreciate if any developed technology is introduced by the foreign agencies. Earth construction is cheap, therefore, people appreciate it." Similarly expert "Q" stated, "In Zimbabwe, people accepted earthen structure because it is cheap, not that they thought it is poor. Maybe people have mistaken perceptions about the material 7
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earth but the projects I was involved in, people always expressed their positive responses to earth buildings in
Zimbabwe." The statement showed that Zimbabweans are progressive, well accommodative and it is in their nature to accept and adopt advanced technologies for their benefit. When experts were asked, whether the understanding of the process of contemporary stabilised earth construction is adequate or not amongst Zimbabwean professionals, the majority of experts agreed that it is not adequate. Expert "O" stated that, "No, it is not, simply because they haven't had the experience using it, or experience through using it. Figure 1 illustrates this intra-relationship.
There is no lack of awareness of environmental sustainability amongst the Zimbabwean professionals, according to the interviewees. Interviewee "P" stated that, " It is noted from the statement that, in essence, the professionals who are assigned to promote the stabilised earth construction to address the urban low cost housing crisis in Zimbabwe should be in support of and appreciate the benefits of stabilised earth construction. If not, the adoption of this technology might be influenced negatively. Therefore, there are potential inhibitors and drawbacks which are influencing the adoption of stabilised earth construction to address the urban low cost housing crisis in Zimbabwe. Table 4 summarises the inhibitors validated from the in-depth interviews.
Conclusion
This paper has investigated the state of the art review of literature and identified inhibitors influencing the adoption of contemporary earth construction in urban housing and refined and validated them through a series of in-depth interviews. It is found that there is a lack of structured research carried out to date to identify the inhibitors. Therefore, it was imperative to empirically substantiate the findings of the literature review and validate them through an appropriate research technique to identify the inhibitors influencing adoption of stabilised earth construction in Zimbabwe. A series of questions was put to the Zimbabwean experts to refine and validate the August 2014 | Volume 1 | e899 Table 4 . Inhibitors influencing adoption of stabilised earth construction in Zimbabwe urban low cost housing.
Inhibitors and drawbacks influencing the adoption of stabilised earth construction in Zimbabwe (refined and validated from the in-depth interviews)
Lack of knowledge, skill, and understanding amongst professionals, government, donors and users.
People have mistaken perceptions and cultural problems.
Lack of technologies and resources.
Lack of courses and training programmes in the universities.
Professionals make less money from their customary percentage on the total cost of earth construction projects.
Lack of policy to minimise the use of energy intensive materials like burnt clay bricks, and concrete and steel for housing projects.
Lack of legislation to protect earthen buildings from the effects of modernisation.
Housing credit and insurance are difficult to obtain from financial institutions.
Conflict of professionals prejudices.
Inadequate market demand for earthen architecture from users.
inhibitors found in the literature review. There were ten inhibitors refined and validated as opposed to ten (10) identified in the literature review in which two new inhibitors were found considering the Zimbabwean situation.
It is important to note here that two new inhibitors (number 9 and 10 in Table 4 ) were identified in the in-depth interviews which are negatively influencing the adoption of stabilised earth construction in Zimbabwe. New inhibitor of 9 indicated that the prejudices resulted from the lack of knowledge and exposure of the Zimbabwean construction professionals badly effecting the wide spread adoption of earth construction in Zimbabwe. Furthermore, the majority of experts stated that inhibitors are intra-related and therefore influence each other. For example, inadequate demand of earthen architecture by the Zimbabwean made it less in demand in the market and less demand of this technology in the market encouraged less professionals to be trained in this technology and lack of training resulted in the lack of understanding of this technology.
